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(54) IMPROVEMENTS IN OR RELATING TO METHODS FOR 
REDUCING THE DOSES OF BIOLOGICALLY ACTIVE SUBSTANCES 
WHILE MAINTAINING THEIR BIOLOGICAL EFFECTS 



5 (71) We KOCKUMS CHEMICAL AKTEBOLAG a Swedish joint-stock company of 5 
N^ Agnes&idsvagen 181 S-213 75 Malmo Sweden do hereby declare the. invention, for 
which we pray that a patent may be granted to us, and the method by which it is to be 
performed, to be particularly described in and by the following statement 
The present invention relates to biologically active oompo^ons and, more particularly, 

10 has for its object, by using a new combination of a blolo^callv acdve sub^ance and a 10 
specific carrier, to provide a method for reducing the required aose of biologicaliy acdve 
substance while maintaining its biological effect, i.e. to obtain an improv^ biological 
effect. Ihe invention further relates to a biologicaliy active composition for carrang out the 
method and also the use of such a composition in order to reduce the required amount of 

15 biologically active substance when treating a biological system. 15 
Hie ej^ression '*bioiogically active substance " usually, and in the present context, quite 
generally is meant to designate compositions containing medicines, killing agents, 
pesticides, disinfectants (e.g. phenols, chlorinated phenols, such a p-diioro-nirxyTenol, 
tetrabromo o-cresol), bioddes, and deodorants. 

20 The use of for instance, pesticides (insecticides, herbicides fungicides, germicides, a) 
rodenticides etc.), sudi as for example DDT (dichlorodiphenyltrichloroethane) has been 
and still is very extensive, but it has been realized in an ever increasing degree that their use 
is associated with various risks. Therefore, many countries have regulated the use of 
pesticides by imposing on them a maximum permissible limit or sunply prohibited the use of 

25 certain pesticides considered particularly dangerous. However, a prohiDition of the use of a 25 
pestici<te must be weighed against the extant need for the pesticide. In many cases, for 
mstance with regard to DDT, the negative effects of not usmg the pesticide may seem at 
least as unfiavourable as the risks associated with their use. 
To elucidate the problems involved, it may be mentioned that despite pesticide spraying 

30 of vegetables, such as tomatoes, the attacks of insects result in damage or a larse portion of 30 
the tomatoes during distribution. Nevertheless, prohibition of the sprayingof tomatoes is 
being considered with regard to the risks it hnplies for the consumers. These risks are 
because the pesticide is present in high concentration on the tomatoes and because of the 
difficulty of removing the pesticide by washing with water and also because die pesticide 

35 penetrates to a ceitam extent into the tomato itself. Quite naturally, a prohibited spaymg 35 
of tomatoes would unply considerably reduced production with a reduced sapply and higher 
tomato prices as a result The same also apphes to other fruits and vegetables which are 
sprayed, such as oranges, apples, pears, lettuce, cauliflower, etc. 
Considering that thm is already a scarcity of foodstuffe, it is quite unacceptable that 

40 foodstuff production, as mentioned above, be further reduced by the prohibition of 40 
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pesticide spraying. ConsequenUy, it is highly desirable to find a solution »<> *e «| 
the two seemingly oontraictory requirements that, on the one hand, attacks of a«^ 
diseases should te controUed by spraying and. on the other hand, health and environmental 
risks owing to the sprea<&ng of pestiade poisons should be reduced. , 

5 In accordance with that stated above for pesticides, it b kMwn, as lep^ 

that a plurality of these give rise to undesitable side-effects, for instance gastnc 
haemorrhage when use is made of acetylsalicylic acid, owing to flie mucous mwnbrane of 
the stoma* being locaUy exposed to high concentrations of the agent. On amiunt of 
biochemical processes in thehody oreans a higher dosage of *e medicine conwrncd B 

10 often required than is in reaUty needed to produce the specific effect at Psrt offte 
medidnS is disintegrated or transformed into othw compounds, sp^ed metabohw . 
which in many cases produce the undeared dde<«Bct8. In sigaal m^*** 
dosage may be very dose to Aat ^Aich gives rise to tone effect, particularly in sensitive 

15 ^Thw, it is evident, also in the case of medicines, that in many ases therS ^ 
provide a method for reducing, if possible, the required dose of the preparatton wMe 
nudntaining the healing effect in order thereby to reduce or ehmmate undwired 
side<fEec&. A reduced requirement of the amount of expensive, active medicme substance 
would of course also entail economical advantap. 20 

20 That stated above as regards pestiades and medignes also applies » 

bioIoeicaUy active substances mentioned bv way of mtroducdon. i.e. rt would be raluaWe 
both from the economical point of view and from that of environment and hesd^ if, m some 
way or other, the use and aireading of the biologicaUy active substance could be reduced. 
TTie present invention has for its object to prowde a soluaon to the proj^™ 25 

25 above, departing ftom the fundamental idea tiiat by mcrcaang the artivi^ of tte " 
bioloeicaUy active substance in an appropriate fashion, it wodd be possible to reduce the 
quantity required for obtainiM a desired result and, tiins, attam a reduction or etamnatton 

of the undesired negative effects. . ^ „«. ki»in<.u«ii« 

Accordine to tiie method of the invention, the reduction of the amount of bwlogicany 

30 activesubstoncenecessaryforobtaininga^ceffect,isreataedin^^^^^ 

of the biolopcaUy acthw substance is combined with a particular earner in certain defined 



35 



40 



45 



dinventional biolorically active preparations are available in tiie ^9^^^^^ J' 
Dowdeis, the bioloa^y active constituent, vhta tiie active preparation is m powdcr form. 
35 K mi^ with a^canier. The prior art preparations dMfer fiom f'^P^^l^^'f^^ 
tiiat fliey use a mudi higher amoaat of active substance, m retenon to the amount of ramer 
comS » the present invention. A fiirtiier critical distinction h that the "earners" uMd 
fa tlibpriorart are used as filleis only, that is Uie active substtnce is phvsically admaed witii 
tiie carrier and not distributed as an even layer on tiie earner as PJ^"* 40 
Futth^ore tiie carriers according to tiie prior art technique mo^ have a very I w * 
iedficsurfacearMofsubstantiaUyWowSpm^aldio^^^ 
at more than 50 m^/g has been used. Agmn, in tins case the sihca gd has been used as a filler 

""in ronwst tothe rator ait. at the present invention the biolo^cally active sutetanoe or a 
preciSsortiierefor. possible togetiiM witfi further additives. « evenly distnbu^ as a « 
iniform soWent-free layer on an inactive, solid, finely divided inorgamc ™™fl * 
surface area of at least'so mVg. flic biolorically a^^vc substance bcM 
carrier in a weight ratio of from 1:10* to 1:1. preferably from liir to tiie 
Sebiotogically active substance ranring from Ifl to 10"' of tfie mramium dosage required ^ 

50 to produce tiie same biological effect. . ^ . . . 

("nie values of the surface given m fliis speaficanon are PJ^^^J^^,^ 
manufacturer's specification. Usually, the surface area is deteimmed by adsoipnon of tiz 

"^iy'^^^S^I^i method (or redudng t^.^-^^ °f biologly a^e ^ 
55 substance reauired for obtaining a prcdetemuned biological effect, comprising evenly 
dSSg"8e^l<SanyactiveMl^anceoraprecursortii^ 

Sves, m an im^ve, kilid, finely divided inorganic earner having » area of at 
least SO mVg in a weight ratio of from 1:10* tq 1:1. and selectmg tiie dosage of the 
• b^orioUy Liyt substlnce to be from 1/2 to IO7 of tiie mimraum ^°fage '»f^«^°°»»^ «, 
60 required to produce tiie same effect. The bioloowlly acove sutetance « pnrfe«Wy «« 
d^tributed on tiie carrier in a weight tatio of from 1:10^ to ^■f-.^^f^'^^^f^^^.fl^^^ 
have previously been used in the prior art. tiiey have been phyacally mued w«h the acnve 
su^ance and used only as fillers, whereas the importance of tiie Present it^vcntton.h« in . 

a«ti^eve Jy layered witii the absolute minimum quantity of biologicaUy active ^ 
65 substance required to obtaui tiie desired effect. 
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Useful inorganic carriers xmy be chosen from inorganic elements and oxides, adds, salts 
and polymers thereof. In particular the following types of inorganic carriers should be 
mentioned: colloidal metal or metalloid oxides, sudi as alumina and silica; various silicates 
and other siliceous compounds, such as asbestos, talc, vermiculite, kieselguhr, diato- 

S maceous earth, mica, expanded mica; and carbonates and phosphates of alkaline earth 3 
metals, such as calcium carbonate, magnesium carbonate and calcium phosphate. 
Particularly preferred are the pvrogenic silicas and the alkali metal or alkaline earth metal 
silicates as will be explained m greater detail hereinbelow. 
In a preferred embodiment of this invention, the carrier has a particle size of about 1 to 

10 about 250 |im. 10 
In conjunction mth a biolodcaily active substance intended for oral intake, such as 
medicines, too large amounts ot inorganic carrier are inappropriate and so, m these cases, 
the weight ratio of biologically active substance to carrier is chosen to range from 1:1 to 
1:20, the amount of biologically active substance ranging from 1/2 to 1/10 of the amount 

15 normally required when using the biologicall^r active substance alone. 15 
In other, normal cases, e.g. when using pesticides, it is possible to utilize an increased 
amount of carrier and a decreased amount of biologically active substance and so, in these 
cas^, the limits are suitably chosen to range from 1:10^ to 1:10 and preferably from 1:10^ to 
1:10* for the weight ratio of biologically active substance to carrier, and from 10"^ to 10"^ 

20 for the amount of biologically active substance as compared with the normally required 20 
amount thereof. 

Here, the term '^inactive" means that the carrier itself does not adversely influence the 
effect of the biologically active substance. Thus the carrier should not bind the biologically 
active constituent so firmly as to inhibit its effect. A certain interaction of bonding character 
25 may, however, take place between the carrier and the combination of the biologically active 25 
substance with optional additives, as will be described in greated detail hereinbelow. 

In a preferred embodiment of the invention tiie inorganic carrier has a surface area of at 
least 200 mVg. 

In a further preferred embodiment of the invention the inorganic carrier comprises siHca 
30 or sOicate. 30 
In a particularly preferred embodiment of this invention, the silica is a precipitated silica 
or a p^genic silica prepared by the well-known precipitation or pyrogemc processes. 
Precipitated and pyrogemc silicas having surface areas of at least about 2(x) square meters 
per gram are commercially available. 
35 In the presently most preferred embodiment of the invention, the carrier is a pyrogemc 35 
alica which may be obtamed in different qualities having a surface area of about 200^1000 
m*/g. 

According to the invention it is also important that the carrier used be so modified tiiat it 
does not itself cause any unbalance in the environment, body or biological system to which 

40 the product is supplied. It is possible to acquire silicon dioxide or sUicates of different ^ 
particle sizes ana surface areas, it beinff, however, often necessary to modify these 
substances with respect to acidity, alkaunity, hydxophilic or hydrophobic character. 
Experiments have shown that addic silicon dioxide can be neutralized ny the addition of 
ammonia or ammonium hydroxide, other alkalis, calcium hydroxide, magnesium or barium 

45 hydroxides as well as of other metal oxides. Similarly, basic silicon dioxide can be 45 
neutralized by the addition of nitric acid, other mineral aads like phosphoric acids, organic 
acids etc. In mis way, the carrier material can be carefully modified so as to suit as well as 
enrich the particular type of biological system concerned, for instance a certain type of soil; 
Consequently, it wiU be appreciated that, while aiming at reducing the dose of biologically 

SO active substance, the present invention also acts in favour of the natural balance of 50 
environment. Thus, when using pesticides, it is possible to add for instance nitrogen fixing 
organisms. 

In its purest form, the invention involves a combination only of a biologically active 
substance and a carrier, but as will be readily appreciated and as has also been indicated 

55 above, it is of course possible to incorporate various additives, if desirable, without 55 
departing torn the scope of the invention. However, such additives constitute only 
secondary constituents, tne primary constituents beiujg the biologically active substance and 
the specific carrier. Various additives may comprise colouring agents and flavourings 
(including hormonal attractants) in order to give the preparation attractive colour, smeU or 

60 taste, which may be of importance especially for pesticioc^. The additives further comprise 60 
such agents as have an inhibiting or accelarating effect upon the release of the biologically 
active substance. lonically active substances as well as hydrophobic or hydrophilic 
substances are examples or such agents. The additives further incorporate such common, 
more or less '*inert** additives as diluents and solvents for the biologically active sutetai^oe. 

65 Convendonal fillers, such as kaolin, talc, attapulgite, etc., having a surface ^rea of less than 65 
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MD mVt mav also be incorporated as additives. Hormone type agents may aUo be used as 
Sv£ s^c?^^iredmthe art will easily r^lisesti^^ 
additives, an extensive enumeration thereof wifl K«mcrfluo»B. 

For the sake of simplicity the mvention wUl be described m more detail lereinoeiw wim 
JZ^T^ fo^ddw and medicines alone as the biologicaUy active substance and siUoi as 5 
AeSuKSw mScabiUty of the invention to the other categoiwof 



so 



55 



trade names, e.g. 
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Fluosil* 

Cab-O-SU (Reg. Trade Mark) 
Acrosil (Reg. Trade Mark) 
HiSa (Reg. Trade Mark) 
5 Zeosil* S 
Brite Sorb* 
Quso® 

Manosil (Reg. Trade Mark) 
Fclite* etc. 

10 The pharmaceutical compositions, of this invention can also include a solid or liquid 10 
pharmaceutically acceptable non-toxic substance. Such phannaceuticai substances can be 
sterile liquids, such as water and oils, including those of petroleum, animal, vegetable or 
synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like. Water 
is a preferred suspending medium when the pharmaceutiod composition is administered 
orally or parenterally. Saline solutions and aqueous dextrose and ^ycerol soludons can also 15 
be employed as liquid additives, particularly for injectable solutions. Suitable pharmaceu- 
tical excipients include starch, glucose, lactose, suoose, gelatin, agar, malt, rice, flour, 
chalk, silica gel, magnesium carbonate, magnesium stearate, sodium stearate, dycerol 
mono-stearate, talc, sodium chloride, dried skim milk, glycerol, propylene glycoH water 

20 ethanol, and the like. These compositions can take the form of suspensions, tablets, pills, 20 
capsules, powders, sustained-release formulations and the like. Suitable formulation 
techniques for the pharmaceutical products of this invention are described in Remington's 
Pharmaceutical Sciences by E. W. Martin, the entire disclosure of which is relied upon and 
incorporated herein by reference. The compositions will contain an effective therepeutic 

25 amount of the biologically active compositions of this invention together with a suitable 25 
amount of diluent so as to provide the rorm for proper administration to the host. It will be 
understood that the pharmaceutical compositions of this invention can be administered 
orally, parenteraily, or topically to mammals. 
The invention and the advantages thereof will be further elucidated bereinbelow with the 

^ aid of some Examples. When exemplifying pestiddes, the following examples are with 30 
neocessity limited to a few illustrative pesticiaes only. For an exhaustive list of pestiddes 
reference may. however, be made to me article of D. Armstrong Lowe and A.K. Stiles, 
"Pestiddes Nomenclature, specifications, analysis, use, and residues in foods". Progress In 
Standardization:! WHO, Geneva, 1974, the whole of which is relied upon and hereby 

^5 included by reference. Particulariy useful pestiddes and die most effective ratio of pesddde 3S 
to carrier may be determined by one skilled in the art by simple experimentation. 

The blolo^call)r active substance can be deposited in a uniform and even layer on the 
carrier by dissolving the biologically active substance in a solvent therefor, mixing the 
carrier with the resulting solution, and evaporating the solvent from the resultmg mixture. 

W The solvent is selected so that it is inert to the biologically active substance; that is, the ^ 
solvent must not destroy the biological activity of die substance. Also, the solvent must be 
capable of being evaporated from the mixture at a temperature substantially below the 
temperature at which the biolodcaUy active substance wouM be denatured or volatilked or 
sublime. Evaporation of the solvent should be carried out widi very gentie agitation of the 

^ mature, which aids in achieving die even and uniform layer on the carrier. The rate of 45 
evaporation can be conveniently controlled by regulating the temperature of the mixture, 
vacuum applied to the apparatus containing the mixture and evaporation time. These 
factors will of course be dependent upon the volume of soWent to be removed and will be 
selected so as to avoid the denaturation or volatilization of the biologically active substance. 

^ In die following Examples, methylene chloride was employed as the solvent, and the 50 
evaporation time, temperature and vacuum are given. Other solvents can be employed, and 
optimum conditions aetermined with a minimum of experimentation. 

In the following Examples, use was made of a carrier coated with bioloEically active 
substance. In all the cases, the carrier consisted of silica aerogel having a large specific 

^3 surface area, while the biolo^cally active substance was varied and selectedT&om 55 
insectiddes. herbiddes and medicines. The carrier and die biologically active substance will 
be described in more detail in the different Examples. Hie same general metiiod for coating 
die carrier with the biologically active substance was used in all the Examples, the method 
being as follows. 

^ A selected amount of carrier according to the invention (300 g) was admbced, under W 
agitation, with methylene chloride (6 liters), or other suitable solvent, for die biologically 
active substance. Thereafter was added the amount in grams of die biologically active 
substance which was required in order to bring about die prescribed weieht ratio of from 
1 : 10^ to 1 : 1 of biologically active substance to carrier die oosa^ of the biologically active 

^ . substance from from } to 10** of the minimum dosage conventionally required to produce 65 
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the same effect. Preparations containing the convcnuonal dosage of the b^jog^Uy f^'*= 
substance were also prepared for comparative purposes. Appropnate a<™jve$ sucb as 
A^riicr indicates, my optionaBySe added. T*e resulting mKto^ 
to the driving off of the soWent by evaporation at a low pressure and temperature (about M 

5 minHgandlbout25^formethylenechloride)forthereauiredpen^ ' 
SoidK completely to eliminate the solvent. THedry proJuct was then gently gro'mdmtoa 
^der of a preferred particle size of about 1-250 jon. If »di grmdmg^odd ato^ tht 
^cteristics of the product, tedmiques. such as those used in ?aschroraatography tor 
S^tionaryphaLonsoBdsupports.canbeetnployed.Inpr^^ ^ 

10 may carried out in any appropriate evajwrator which p«rate<^^^^ 

temperature in the desired manner. A paruodariy aPP"P™^''pJ»"^ "A^dlv 
evaporator of the so<alled Rotavapor type. Hie evaporation Aould be effected as r^Jf 
3te si^ Sat ftTcarricr wiU be co'ipletely coated with biologically active subsunce. 
Fe^n its o«er surface as well as on the imicr parts of the «fner- I"«sc thetvapc^non a 
15 t^ vigoroZ 4 instance if the tcmperaturcl^ " 
methjlene chloride as solvent, an uneven concentraDon of biologically active substance wiD 



"tZilltM&i^P^^ use has been made of the al»2e d«^nje*^^ 
inwlvine ooatine from soluBon andcvaporation of the solvent. stiU ptiiM methods may be 
20 S We invention in oSer to coat die carrier vriA biologica^ acttve 20 

^^^^L instead of a solution of the biologiaMy active substance, it « pwaWe to 
pulsion thereof, the biolopcally active substance bene emulsified m a medium 
JSS(±d^™ served a solvent for the substance. Tbt metholmvolving emukifying the 
S?ri2?yaSi«7,S^noeispart«^ 25 

^'Ail^&nSrr^fened a method, ^^^^^ 

thrbtotorii^ly Mtive substam*. In this case, the active sutetance is .spraycd dire«ly onto 
K3iwgoroiB3tatk)n.forinstancebyme^^ 

ted fa order to iSaintain the earner suspended durmg the application of the active 



* Y«^nother coating method imralves vapourizing the biologicaUy active substance and 
condeSfte^eAted vapor on the cirier whereby there is obtamed an even and 
uniform coating of the active substance on the earner. „,k.*.-™. o» th. 

Inespective of which metiiod is used fbr «ating the biolort a^ve sutemia on^^ 
35 carrier the essential and decisive condition for obtaimng a satisfactory 

Z^oSS active substance te coated in an even and mnform layer on the earner. 

^uSthe earlier described process of manufacturing a coated carrier according to tte 
40 invSn StffSbatcSes of the carrier (Fliio>, 200 mVg) were r^^^^ ^ 

* c3 ; th the insecticide Malathion (.S'll ^bis(ethoxycarboxyO-e^^^^ 
dimethvlohosphonis dithioate) ui varying coaung contents. The first batch ^ 

Ktolati«on«9% carria. the second batch was of the «ni~smon 0.1% 
carrier, and the tfiird bate* was of tiie "j"/^, 45 

4S W ^% wrrier. Malathion is normally used in an amount about 0.1 g^m • 
Twefve^^b«^ofPV&plasticweteusedfortiiettstin^ 
and tibSMides of tiie side walls of die boxes were covered with ""fh ab^aw W 
TTie slifaw of each box tiius covered widi abrasive paper amountKl to 0.05 m . Tlie rough 
S«r CM^^^ «rfaces of the boxes were then sprayed 15 inl d sugpwaonm 
50 Sed Sattr of the above preparations in various coating amounts, as wfll appear from 
Table 1. A non-sprayed thirteenth box was used as check box. . 
Twenty live wood ants were tiien placed in each of tiie boxes '"^ '"^"°^,fS 
in the check box and the upper sides of the boxes were covered with a fine-mesh net to 
preSnfthfaSfsfrTe^pi^^^ 55 
SS reeard to the number of dead ants in each box. The results are given m TaDie l. 
^ Cm Table iTvriD ap^ar tiiat the pesticide accordmg to the invention is extremely 
effective also when used in very low contents. 

60 ^^Sowthesuperioreffectoftiiepestiddeacwr^^^^^ « 
were carried out witii tiie insecticide Propn"'' ri-isoBroooxvohenvl-N-metnyicaroamaiej 



35 




^marketed under thetrade name Baygon*(avaiIabteJramB^^^ 
Sweden) and as applied on a carrier witii a hirih surface area (Fhiosil . 2U0 m /gj 
different preparations fbr the tests were as »"o**^ . /BavHm*^ 2^ 0 1% 65 

65 1) Conwntional composition compnsmg 1% Propoxur on a earner {Baypm ). i) u.i"» w 
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Propoxur on Fluosil®-camer» and 3) 0.01% Propoxur on Fluosil'^-carrier. Of each 
preparation, suspensions in distilled water were prepared of three different concentrations 
as stated below. 
/. Conventional composition (Baygon^) 
5 500 mg was finely comminuted in a mortar and suspended in 50 ml distilled water. The 5 
suspension was divided into the following part quandttes: 

a) 14 ml without further dilution, 

b) 7 ml suspension + 7 ml distilled water, and 

c) 1.4 ml suspension -f 12.6 ml distilled water. 

10 2. 0J% Propoxur on FluosiP<arrier 10 
5 g Propoxur-coated carrier was fmely comminuted in a mortar and suspended in 100 ml 
distilled water. The suspension was divided into the following part quantites: 

a) 28 ml suspension without further dilution, 

b) 14 ml suspension + 14 ml distilled water, 

IS c) 2.8 ml suspension + *25.2 ml distilled water. 15 
i. 0.01% Propoxur on FluosiP<arrier 

5 g Propoxur-coated carrier was finely comminuted in a mortar and suspended in 100 ml 
distilled water. The suspension was divided into the following part quantities: 
a) 28 ml suspension without further dilution, 
20 b) 14 ml suspension + 14 ml distilled water, 20 

c) 2.8 ml suspension + 25.2 ml distilled water. 

The above mne different part quantity suspensions prepared were used for the internal 
spraying of nine plastic boxes the walls and bottoms of which had a total surface of 0.07 m^. 
Kou^ abrasive paper had been secured botii to die walls and to the bottoms in order tiiat 
25 the sprayed-on insecticide suspension should not flow off. A tenth box was not sprayed but 25 
used as check box. 
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Thirty wood ants were placed in each of the ten boxes and the percentage proportion of 
dead ants in the boxes was observed after 20 h, 44 h and 72 h. 

The test results are indicated in Table 2 from which appean that the preparation 
according to the invendon was more effective than the conventional preparation, and that, 

5 in comparison with the conventional preparation, an eaualiy good or better effect was 
obtained using a smaller amount of the preparation accoraing to die invention. It should be 
specifically observed that with the same total amount of sprayed active substance of the 
preparation according to the invention an enhanced eoect can be attained with the 
preparation having a lower content of active substance. Thus, the total amount of active 

10 substance sprayed was die same for boxes 1. 4 and 9 but for box 9 which was sprayed with a 
suspension of 0.01% Propoxur on a carrier, twice as larse a proportion of dead ants was 
observed after 20 h as compared widi box 4 and box 1 . After n h, 90% of tiie ants in box 9 
were dead while in box 4 80% of the ants were dead and in box 1 only S0%. 
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Example 3 

In this Example, experiments were conducted to asoertan the adhesion and penetration 
of the insecticide DdT (dichlorodiphenyltrichloioethane) on tomatoes when sprayed, 
respectiyely, with pure (100%) DDT, that is, not applied as a coat on a carrier, and DDT 
applied in varying contents as a coat on a carrier according to the invention. The carrier 
according to the mvention consisted, as in the earlier Examples, of silica aerogel having a 
specific surface of about 200 mVg, and this carrier was coated with DDT (in the same way as 
earlier described and used for the coating of the carriers in the earlier Examples) for making 
preparations of the composition 10% DDT/90% carrier and 1% DDTy99% carrier, 
respectively. The three DDT-preparations were suspended in distilled water and the 
suspensions were then sprayed onto untreated, green tomatoes in boxes of the dimensions 2 
dm X 2 dm. The amounts sprayed will appear &om Table 3. 

TAB1£3 



20 1 



25 



30 



10 



15 



Box 
No. 


Preparation 


Sprayed total amount 
DOT + canier 
(mg) 


Sprayed total amount 
<n active sal»taiice 
(«ng) 




1 


100% DDT 




80 


20 


2 






8 




3 






0.8 


2S 


4 


10% DDT/ 
/90% carrier 


800 


80 




5 


a 


80 


8 


30 


6 


a 


8 


0.8 




7 


1% DDT/99%- 


800 


8 




8 


' canier 


80 


0.8 


3S 


9 




8 


0.08 
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The tomatoes thus treated were then analysed with regard to DDT prior to and after 
rinsing the tomatoes under tap water for the removal of the insectiddal preparation sprayed 
on to them. The results of the analyses are indicated in Tables 4 ana 5. 

It appears from Table 4 that the insecticide penetration diminished most significantly 
with the use of the preparation according to the invention as compared with the use of DDT 
only. It appears from Table 5 that the sprayed preparation according to the invention is 
completely removed by washina with water, whereas a considerabie amount remains in 
conventional spraying with DDT cmty. 
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TABLE 4 

DDT residue in ~« .pnn-rf .ri* DDT and DDT applied as a an,l on carrier 
(200 iirlgl 

c ptny^ amount meto IIDT content in 

Test Preparation feractwc iomntoe$ * 



20 



2S 



DDT (I0'"f ) + carrier (%Kf) 



g 0.143 



15 3 DDT (l^^) + carrier I99.0<r) 800 0.085 



4 DDT (lOOTt) 

5 DDT (lO*?) + carrier (Wc) 8 0 

6 DDT (Kf) + carrier I99.0'"f) 



10 



IS 



0.8 0.8 0-342 

0.8 0-»>7 ^ 

80 0.8 0«62 



After extraction and Purification Se^P;DD^^^ 
Qfl on Chromosorb )\.H.P.). 
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different Simazin preparations were made, viz: 

suspensions o? the above-menftoned prepuattomas ~~ observed during 
No!^ 13) was left unsprayed to.scrve » a dbcdc^e JJg"^* J vegetables. It was 
approximately two monAs with » ^^Id. and that the 

eitablished that, except for box 13 (d^W. XlfflMnRgrowth. The growth of the 25 
25 vegetables in the ^ J»rSpLSf T^fo^ v^^^ 

vegetables is indicated m TaWe^ As a s^iem^^^^ ^ ^^^j 

Nos. 2. 3, 4. 5, 6 and 12 suwtamwuy no boxcs.bcing far more 

Nos. 7 and 11 was very ^^Tnute sSSrisLTy Itot^^^ growth in box No. 9 was » 

30 abundant. Fr'''';'il™us Bette at^n^Wi^ Ais boxfthe desired growth was 
comparatively most vigorous. «ead« at)Mr^a oiwc^^ occurred, though to a lesser 
thus stimulated. '■vWch ^ unawrted^^ j ^bstance 

extent, in box No. 10 which had ^"^^ShTan i^ed stimulation of the growth 
(0.031 g/m-). It should, however. b« o^!^!^,X«^vS^^ 8 35 

35 was not obtained solely by «f "«"e ~S Kt^en&S comcnt of box No. 10 and 
«rhose content of acdve substance (O.OW '^P^?^^ i^q. 10 and box No. 9. The 
thatofboxNo.9.showcd amo«tebte^wthtl^^ ^ ^^^^ 

stimulation of the growth ^^^^ ^ VcoSSot of active substance in the 

Sation t Jn I P«paratio" "f ^^eJ^S C ?'''^,e 6 is that with a herbiddal 
A further mportant condvmon to "f*'^ ' . -naUer amount of active 
proration accSrfingto^invent^^^^^^ 

substance as compared wtth w";"!*^?™' 

45 equally good or even better results. on the other hand, 

^nce a smaller amount «^P«|«"tit?«icediS 
advantages from environmental aspects °y » J**"'*" 3?*^™^^ active substance, it is also 
invention makes it possible to ^^.^^ZlAZ^^Si^^^^ "ecauseof ^ 
conceivable to make use of pesucides agi^?«* "J^ ffiJS as to their use which 50 

50 prohibition or because a maximum limit resmction has been imposeo as 
has been considered too low and ineffective. 
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AS earlier indicated, tiie method a«»rdin6 to Jhe mveu^^^^ ^S^'po^jK 
reduce the required dos of cMferent meAan« a^^^^ 

utilization of medicines which have P«^"f y ^fS^"SSet of pemdllin esters on rats 
example, tests have pieviousiy ofTe^ m the digestive system 

5 with a view to pioducmg ?n,MizpatK demm^^^ J^,^ ^en 



10 



15 



with a view to producing an enzymanc decompoanon "i-l^rrL" 7,; m%essful when 
^d thus Uberttc the pcnidUin k '"^^^^t^'I^n^^ch^TS w^supposed that Man 
carried out on rats, but not °\\»Xi^t^do^Si^ ta questiSS. However, by 
lacks the capabUity of en^atiwUy brea^gdovm tae^ tt„. Medicinal esters with a 
combinine. according to the method of {i^e pr«cnnnvra^ MiaicA, successful 

carrier of the type in question and •"^^.P'fPe^P^^^t torn the foUowing examples, 
results may also.be obtained <>" h-^^^^fPC s^ee area partly to the fact 
m can be ascribed partly to *e medranewi^ a using the 

that a considerale "^crease in^c coq^mafac w^on v^ , ^ ^ 

combination of the ^^^wtratts v«A thej^vecmer ^,.„»;^dHojarophem- 

SSrl^^K- -i'S^ "-"^^ ^ 



given below. 

Example's 
Chloraixi] 

a carrier aoooraing lo me mvcuuvu »»»™ » — - 
^(S^MspeSded in a solution consisting of 



1 ml 1.0 M CaQz 
25 0.1 ml Tween (Reg. Trade Mark) 80 
dist. H2O to 100 

5 ml 1 M Tris + HQ to pH 8.0 



30 



35 




15 



20 



25 



30 



The preparations 
was arrested by exposure to 



TABl£ 7 35 

. • • I. Chloramohenicol pahnitate Chlnramphenicol pahnitate 

Reaction time m h ^ Coated on earner 

for pancreas lipase wne in mm Inhibition zone in mm 



40 0 S tt 



40 



2 j n 

4 0 21 

'*it appears fn,m Table 7 that. ^Ste^ fi^Sfffi-- ^ « ^^^^ 
used>SSuntsofchlorainphem«l^nuU^^ ^mwtvm 

a carrier, good antibwuc. '^^,^^^^^^J^^t<&,g to die invention. As stated 
applied as a coat to a earner of ^^P^^^^l^^^c&on velocity has increased 
atbve. this can be explained by i*e fort tto ^ «ould be » 

"^according to the invention. J* 

Exmple 6 p„„„ie s was reoeated. use being however now made of. 

The experimem accordmgto Example 5 wwr^^^ 35 antibiotics 

respectivelv. benzylpcnidlUnphenacy ^'^^f '^I'fPJH'uuM^^ 9341 as the test 
inst^ of -chloramphenicol pataua^e and ^"8^»™Sn2l for the antibiotic whidj was <» 
organism. Here, an inhibition mm of.,^;« ^i?|bWoS MMfor the antibiotic apphed as a 
not applied as a coat to a earner, while tiie 'i' j ^ distinctly improved 

• JSat to a carrier according to the i»" ^^f .^t^^JJ^^ioM w^^ 

Sribioric effect. TTie explanation ^^l^^^^l^^^^^^^^^^J^ benzyl penidlUn on 
non-coated antibiotic is probab W w be tof^henacSl'^J^ Despite tins side-effect, the » 
65 account of spontaneous hydrolysis of the phenacyl ester, uesp 
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enhanced effect produced by the method according to the invention is however apparent. 

The Examples given above for special antibiotics are not to be regarded as limitative of 
the invention, but many medicines* vitamins, analgesics, antibiotics, parasiticides, diabetic 
preparations, hormones, sedatives, anesthetics, antihistamines, mineral supplements (e.g., 
iron and iron compounds), anti-pyretics, prophylactics such as anti-malarials, alkaloids, 5 
antidote agents, expectorants etc, and sunilar substances can be better exploited when 
combined with a carrier of large specific surface according to the method of me invention, 
m that the active substances are exposed in a more effective fashion and thus give rise to a 
better effect than that obtained by normal dosage sudi that the minnnum dosage of the 
conventional compositions is at least about 20 times greater than in the case of the present 10 
mvention. 

Particularly, when applied on a carrier in accordance with the invention, the biologically 
acuve substance, e.g. a medicine, is more evenly distributed and more widespread and does 
not produce undesired high local concentrations of die substance which may cause 

^ deletenous side effects such as gastric haemorrhage in the case of aoetylsalicylic acid. In ^ 
ouier cases, a more even and more widespread distnbution of the active substance bound to 
a carrier with greater therapeutic effect may be obtained than when not absorbed on a 
carrier. This may be particulariy important in the treatment of enteric infection. 
Further, when the mvention is used in connection with a substance tiiaf undergoes 

^ ciKwmatic reaction to produce a biologically active substance, i.e. a precursor for the 20 
biologically active substance (such as tiie esters in tiie above Examples 5 and 6) an enhanced 
liberation of the biologically active substance is obtained compared to using the substance 
without carrier. 

Finally, it should be stressed once more that altiiough die invention has been described 
^ particularly in connection with insecticides, herbicides and medicines, it is not restricted to 25 
these croups of substances but is applicable with biologically active substances in general to 
provide a predetermined biological effect using a smaller amount of biologically active 
substance than is conventionally used. Thus, the gist of the invention does not reside in tiie 
particular type of biologically active substance used but in tiie fundamental discovery that it 
^ IS possible to achieve the same effect as before with the use of a smaller amount of ^ 
biolo^cally active substance if the active substance is applied in die manner previously 
descnbed on a carrier with a large specific surface area in accordance with the mvention. 
WHAT WE CLAIM IS:- 

1. A method for reducing the amount of biologically active substance required for 
^ obtaining a predetermined biological effect, comprising evenly distributing the biologically 

active substance or a precursor therefor, together witii optional additives, on an inactive, 
solid, finely divided inorganic carrier having a surface area of at least 50 m^/g in a weight 
ratio of from 1 : 10** to 1 : 1 , and selecting the dosage of die biologically active substance to oe 
40 Effect ^ minimum dosage conventionally required to produce die same ^ 

2. Method as claimed in claim 1. wherein the inorganic carrier has a surface area of at 
least 200 ro'/e. 

3. Methoa as claimed in claim 1 or 2, wherein the carrier is selected from metals and 
metalloids, inorganic oxides, adds, salts and polymers. 

^ 4. Method as claimed in claim 1 or 2. wherein the inorganic carrier is selected from ^ 
silicon dioxide and silicates. 

5. Method as claimed in claim 1 or 2. wherein pyrogenic silica is used as tiie carrier. 

6. Meuiod as claimed in any of claims 1 to 5. wherein tiie carrier is neutralised by 
treatment with acid or alkali. 

^ 7. Method as claimed in any of claims 1 to 6, wherein the biologically active substance is ^ 
distributed on die carrier in a weight ratio of from 1:10* to 1:10*. 

8. Method as claimed in any of daims 1 to 7, wherein the carrier is of a particle size of 
about 1-250 urn. 

» 9. Method as claimed in any of claims 1 to 8, wherein the biologically active substance is 

^ ' selected from killing agents, medicines, disinfectants, bioeides and deodorants. 55 

10. Method as claimed in claim 9. wherein the killing agent is selected from insecticides, 
herbicides, fungicides, germicides and rodenticides. 

11. Method as claimed in claim 9, wherein the medicine is selected from vitamins, 
analgesics, antibiotics, parasitides. diabetic preparations, hormones, sedatives, anesthetics, 

*~ antihistamines, mineral supplements, antipyretics, alkaloids, antidote agents, and expector- ^ 
ants, 

12. Method as claimed in claim 9. wherein the medicine is selected from penicillin 
esters, cephalosporin esters and chloramphenicol esters. 

^ 13. Method as claimed in any of claims 1 to 12, wherein tiie biologically active substance 

^ together with an additive is distributed on the carrier, the additive being selected from at ^ 
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